Screening of the culture filtrate and extracts of Streptomyces strain Tu 4113, which was isolated from a soil sample collected in the Otway National Park (Australia) resulted in the identification of the well known macrodiolide antibiotic elaiophylin4,5). In addition three different secondary metabolites were detected which could neither be identified nor classified by our spectral library database. HPLC-MS analysis indicated the novelty of these compounds. One of these compounds was isolated and its structure was determined. The structure elucidation of spirofungin ( Fig. 3 ) was principally achieved using NMR spectroscopy. For this HR-FAB-MS spectra (m/z [M+Li+] exp.: 509.31567, calc.: 509.32227) in combination with 13C NMR and DEPT data revealed C29H42O7 as the molecular formula for spirofungin. Combination of data extracted from 1H NMR, 13C NMR, DEPT and HSQC spectra indicated that spirofungin consists of five methyl groups, five methylene groups, three ordinary methine groups, three oxygenated methine groups, eight olefinic methine groups, two olefinic quarternary carbons, two carbonyl carbons, and one additional quarternary carbon atom.
Connectivities between CHn-fragments were established by the use of TOCSY and HMQC-TOCSY experiments, both carried out using short and long spinlock times to differentiate between vicinal and long range connectivities. HMQC-TOCSY experiments are advantageous in the assignment procedure of complex spectra because of their enhanced signal dispersion due to the introduction of 13C as the indirect dimension. Data The data presented so far strongly suggest spirofungin A and B to be stereoisomers. The presence of seven chiral centers in the molecule lead to the theoretical possibility of 64 diastereomers. Significant differences in the 13C chemical shifts between spirofungin A and B (Table 4) stant for H-11 and H-12: 3JHH=9.5Hz, diaxial position). The relative configuration of C-11, C-12, C-18 and C-19 in spirofungin A and B is depicted in Fig. 4 .
Biological Properties
The antibiotic activity of spirofungin was determined by the agar plate diffusion assay. The compound was not active against various Gram-positive and Gramnegative bacteria at a concentration of 1mg/ml, but showed a high activity against yeasts and a moderate activity against filamentous fungi, such as Botrytis cinerea and Mucor miehei. The minimal inhibition concentration fermenter (b-20, intensor system; Giovanola) using a production medium consisting of mannitol 2% and cottonseed 2% in tap water (pH 7.5, adjusted with 1N NaOH). The fermenter was inoculated with 5 vol-% of shaking cultures grown for 48 hours in 500ml-Erlenmeyer flasks with one baffle on a rotary shaker at for 120 hours with an aeration rate of 0.5v/v/m and an agitation rate of 1100rpm.
Isolation
Hyflo Super-cel (3%) was added to the fermentation broth which was separated by multiple sheet filtration into culture filtrate and mycelium cake. The mycelium was discarded. The culture filtrate was passed through an Amberlite XAD-16 column (10% resin volume with respect to culture filtrate volume). Impurities were washed out with H2O-MeOH (40+60) and spirofungin was desorbed with MeOH. The eluate was concentrated in vacuo and extracted three times with ethyl acetate. 
HPLC-MS-Analysis
The system consisted of an ABI 140A HPLC gradient pump (Applied Biosystems, Weiterstadt), and an API III Taga 6000 E mass spectrometer equipped with a nebulizer-assisted electrospray source (Sciex, Thornhill, Canada). The HPLC column eluate was split by a T and introduced into the ion source at a constant flow-rate of (Grom One and two-dimensional NMR spectra were recorded at 300K on a Bruker AMX2-600 spectrometer (Karlsruhe, Germany) operating at a proton frequency of 600.13MHz using an inverse triple resonance probe equipped with z-gradients. 8.21mg of spirofungin were
The data set consisted of homo-and heteronuclear NMR spectra. Homonuclear NMR experiments comprised 1D 1H, clean-TOCSY (total correlation spectroscopy), P. E. COSY (primitive exclusive correlation spectroscopy) and JS-ROESY (jump symmetrizedrotating frame Overhauser effect spectroscopy) experiments. Two TOCSY experiments were acquired, with a spinlock duration of 15.5ms and 65.5ms, respectively. The JS-ROESY experiment was carried out using a spinlock of 5kHz field strength and 190ms duration.
Heteronuclear NMR experiments comprised 1D 13C, DEPT135, HSQC (heteronuclear single quantum coherence), HMQC-TOCSY (heteronuclear multiple quantum coherence-total correlation spectroscopy) and HMBC (heteronuclear multiple bond correlation) experiments. HMQC-TOCSY experiments included a BIRD filter for suppression of signals from protons bound to 12C. The TOCSY part of the experiments was analogous to that described above. The sweep width in the 13C dimension was set to 220ppm for the 1D 13C NMR spectrum and to 180ppm for the DEPT135, HSQC, HMQC-TOCSY and HMBC spectra.
In all NMR spectra the sweep width in the proton dimension was set to 5435Hz. Two-dimensional NMR spectra were acquired as 512 t1-increments with a data size of 2048 or 4096 complex points. Pulsed field gradients were applied for coherence selection in JS-ROESY, HSQC, and HMBC experiments. Data processing confunction, two-fold zero-filling in both dimensions and baseline correction using a fifth order polynome.
Biological Assays
An agar-plate diffusion assay was used to determine the antibacterial spectrum of spirofungin. The test solutions were applied to filter discs (6mm diameter) and 
